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In the title compound, C33H 31 Cl2N0 6 , the flve-membered ring 
displays an envelope conformation, whereas the two six- 
membered rings both exhibit a chair conformation. As for the 
seven-membered ring, the dihedral angle between the mean 
planes formed by the four C atoms of the envelope unit and 
the three C and one O atoms of the six-membered chair is 
69.08 (4)°, and these two mean planes are nearly perpendi- 
cular to the epoxy ring, making dihedral angles of 87.53 (4) 
and 88.67 (4)°, respectively. 



Experimental 

Crystal data 

C 33 H 31 C1 2 N0 5 
M, = 608.49 
Monoclinic, P2j 
a = 7.2302 (4) A 
b = 14.4055 (6) A 
c = 14.6663 (6) A 
0 = 94.414 (1)° 

Data collection 

Rigaku R-AXIS RAPID/ZJUG 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T^ n = 0.895, r max = 0.929 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.130 
S = 1.00 
6713 reflections 
384 parameters 
7 restraints 



0.040 



V = 1523.03 (12) A J 
Z = 2 

Mo Ka radiation 
/x = 0.26 mm -1 
T = 296 K 

0.41 x 0.36 x 0.29 mm 



15059 measured reflections 
6713 independent reflections 
3890 reflections with / > 2a(I) 
R iM = 0.026 



H-atom parameters constrained 
A/w = 0.40 e A~ 3 
A,o mill = -0.30 e A~ 3 
Absolute structure: Flack (1983), 

3099 Friedel pairs 
Flack parameter: 0.02 (8) 



Data collection: PROCESS-AUTO (Rigaku, 2006); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 

2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 

2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); 
software used to prepare material for publication: WinGX (Farrugia, 
1999). 
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Related literature 

The endophytic fungi Trichoderma taxi sp. no v. from Taxus 
mairei S. Y. Hu can produce a compound with fungicidal 
activity, Trichodermin (Zhang et al, 2007), which is a member 
of the 4y6-acetoxy-12,13-epoxytrichothecene family (Nielsen et 
al, 2005). For a related Trichodermin structure, see: Chen et al. 
(2008). For structures of Trichodermin derivatives, see: Cheng 
et al. (2009); Xu et al. (2010). 




Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZQ2124). 
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8-{[(£)-3-(2-Chlorophenyl)acryloyloxy]imino}-12,13-epoxytrichethec-9-en-4-yl (E)-3-(2- 
chlorophenyl)acrylate 

X.-J. Xu, X.-L. Li, J. Cheng and J. Zhao 
Comment 

The endophytic fungi Trichoderma taxi sp. no v. from Taxus mairei S. Y. Hu can produce a compound with fungicidal activity 
- Trichodermin (Zhang et al, 2007), which is a member of the 4p-acetoxy-12,13-epoxytrichothecene family (Nielsen et 
al, 2005). Bioassays showed Trichodermin strongly inhibited Rhizoctonia solani and Botrytis cinere. In order to find the 
relationship between the conjugated double bonds at 8 and 4 positions and biological activities, we designed to take the 
esterification reaction, thus, the title compound had been synthesized. Its molecular structure is shown in Fig. 1 . In the 
molecule, the five membered ring displays an envelope conformation with atom C12 at the flap position 0.694 (5) A out 
of the mean plane formed by C2, C3, C4 and C5. The pyranyl ring displays a chair conformation with the Cll and C12 
atoms deviating by -0.578 (5) and 0.843 (5) A from the mean plane formed by Ol, C2, C5 and C6. It is interesting to 
note that the C8-C9-C10 bond angle is smaller than in the structure of Trichodermin (Chen et al, 2008) and Trichodermol 
(4a-hydroxy-12,13-epoxytrichothec-9-ene) (Cheng et al, 2009), two hydrogen bonds being displaced by the presence of 
the carbon-nitrogen double bond in the title compound. As for the seven-membered ring, the dihedral angle between the 
mean planes formed by C2-C3-C4-C5 and C2-C5-C6-01 is 69.08 (4) °, two planes which are nearly perpendicular to the 
three-membered ring with angles of 87.53 (4) and 88.67 (4)°, respectively. 

Experimental 

In a flask, a solution of trichodermin (4.00 g, 13.70 mmoL) in 30 ml 1,4-dioxane was added dropwise over a period of 
90 min to a refluxing solution of selenium dioxide (2.00 g, 18.02 mmoL) in 20 ml of 1,4-dioxane. After refluxing 12 
h, the reaction was cooled and concentrated. Then 50 ml of ethyl acetate was added, and was washed with 5% aqueous 
sodium bicarbonate, dried, and concentrated in vacuum to 3.50 g of yellow liquid. The crude product was purified by flash 
column chromatography on silica gel using a mixture of petroleum ether and ethyl acetate (5: 1 by volume) as the eluent to 
give trichodermin-8-one (1.10 g, 26.2%) as colorless crystals. Then a mixture of trichodermin- 8 -one (1.00 g, 3.27 mmoL), 
hydroxylammonium chloride (0.45 g, 6.52 mmoL), and 30 ml methanol was stirred at 80 °C for 0.2 h. After the mixture 
was dissolved, a solution of potassium carbonate (4.00 g, 13.70 mmoL) in 20 ml water was added dropwise. The solution 
was stirred for 2.5 h, and concentrated, then extracted by ethyl acetate (10 ml) for three times, evaporated, and the crude 
product was purified via silica gel column chromatography using a 1: 2 (v/v) mixture of ethyl acetate and petroleum ether 
(boiling point range 60-90 °C) as the eluting solution to obtain (iT)-trichodermin-8-hydroxy oxime as colorless crystals 
(0.89 g, 85.0%). At last, (E)-3-(2-chlorophenyl)acryloyl chloride (1.11 g, 5.54 mmoL) with 5 ml dichloromethane was added 
dropwise into a mixture of (i?)-trichodermin-8-hydroxy oxime (0.89 g, 2.77 mmoL), triethylamine (33.8 mg, 0.28 mmoL), 
and A r ,A r -dimethylpyridin-4-amine (0.56 g, 5.54 mmoL). The solution was stirred at room temperature and monitored by 
TLC. After 0.5 h, the mixture was washed with 1 N HC1, sat. NaHC03 and dried over anhydrous Na2SC>4. The solvent was 
evaporated in vacuo to afford the crude product, which was purified by column chromatography to give the title compound 
(1.35 g, 80%) as a colorless solid. The solid was filtrated and recrystallized with acetone to get colourless blocks. 
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Refinement 

The H atoms were geometrically placed and refined as riding, with C-H = 0.93 A and i7j S0 (H) = 1.2C/ e q(C) for aromatic H 
atoms, with C-H = 0.97 A and U iso (H) = 1.2t/ eq (C) for methylene H atoms, with C-H = 0.98 A and C/ iso (H) = 1.2t/ eq (C) 
for methine H atoms, and with C-H = 0.96 A and f/i S0 (H) = 1.5f/ e q(C) for methyl H atoms. 



Figures 




Fig. 1. The molecular structure of (I) showing the atom-labelling scheme. Displacement el- 
lipsoids are drawn at the 40% probability level. 



Fig. 2. Reaction scheme. 



8-{[(£)-3-(2-Chlorophenyl)acryloyloxy]imino}-1 2,1 3-epoxytrichethec- 9-en-4-yl (£)-3-(2-chlorophenyl)acrylate 



Crystal data 
C 33 H 31 C1 2 N0 6 
M r = 608.49 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 7.2302 (4) A 
b= 14.4055 (6) A 
c = 14.6663 (6) A 
(3 = 94.414 (1)° 

V= 1523.03 (12) A 3 

Z = 2 



^(000) = 636 

D x = 1.327 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9966 reflections 

6 = 3.1-27.4° 

|i = 0.26 mm 1 
T=296K 
Chunk, colourless 
0.41 x 0.36 x 0.29 mm 



Data collection 



Rigaku R-AXIS RAPID/ZJUG 
diffractometer 

Radiation source: rolling anode 
graphite 

Detector resolution: 10.00 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 



6713 independent reflections 

3890 reflections with / > 2a(7) 
R int = 0.026 

©max — 27.4 , 6 min — 3.1 

h = -9^9 
/t = -18^18 
/ = -18->18 
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15059 measured reflections 



Refinement 



j Hydrogen site location: inferred from neighbouring 

Refinement on F s j tes 

Least-squares matrix: full H-atom parameters constrained 



RiF 2 > 2c(F 2 )] = 0.040 



w = V[a 2 (F 2 ) + (0.0437P) 2 + 0.8334P] 
where P = (F 2 + 2F 2 )I3 



-3 



wR(F 2 ) = 0.130 (A/o)„ 
5=1.00 Ap max = 0.40 e A -3 

67 1 3 reflections Ap m i n = -0 . 30 e A 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
384 parameters * , , 1/4 

Fc =kFc[l+0.001xFcV/sin(2e)]" 1/4 

7 restraints Extinction coefficient: 0.0140 (15) 



Primary atom site location: structure-invariant direct 
methods 



Absolute structure: Flack (1983), 3099 Friedel pairs 
Secondary atom site location: difference Fourier map Flack parameter: 0.02 (8) 



Special details 

Experimental. ESI-MS: 631.5 (M+Na)+ (100%); 'H-NMR (500 MHz, CDC1 3 ): 8.27-8.15 (2H, dd, Jl = J2 = 16.0 Hz, 2H-CR— Ar), 
7.72-7.64 (2H, m, 2H-3-Ai), 7.47-7.43 (2H, m, 2H-6-Ai), 7.38-7.28 {AH, m, 4#-4,5-Ar), 6.66-6.48 (2H, dd, Jl = J2 = 16.0 Hz, 2H- 
COCH), 6.10-6.08 (\H, dd, J = 3.5, 7.5 Hz, H4), 5.69-5.67 (\H, d, J = 5.5 Hz, H-10), 3.65 (IH, d, J = 5.5 Hz, Hll), 3.86 (IH, d, J = 
7.5 Hz, H2), 3.22-3.21 (IH, d, J = 4.0 Hz, H13), 3.18-3.15 (IH, d, J = 15.5 Hz, H7), 2.99-2.98 (IH, d, J = 4.0 Hz, H13), 2.71-2.67 
(IH, m, H-3), 2.66-2.63 (IH, d, J = 15.5 Hz, H7), 2.21-2.16 (IH, m, H-3), 2.08 (3H, s, H-16), 1.06 (3H, s, H-14), 0.89 (3H, s, H-15). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit 5 are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, if- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TT- *IT1 
^iso ' ^eq 


Cll 


-0.06472 (18) 


0.61733 (11) 


0.92949 (9) 


0.0927 (4) 


C12 


0.1261 (2) 


0.79377 (10) 


0.29996 (11) 


0.1019(5) 


Ol 


1.0020 (3) 


0.56786 (16) 


0.48929 (17) 


0.0504 (6) 


02 


0.7296 (4) 


0.76494 (16) 


0.56209 (17) 


0.0543 (6) 


03 


0.6673 (3) 


0.63093 (17) 


0.72185 (16) 


0.0536 (6) 


04 


0.4986 (5) 


0.5146 (2) 


0.7750 (3) 


0.1002 (12) 


05 


0.3826 (4) 


0.4871 (2) 


0.24887 (18) 


0.0630 (7) 


06 


0.3161 (6) 


0.4193 (4) 


0.1137(3) 


0.129 (2) 
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0.9640(3) 0.0656 (11) 




f^7£ 
Czo 


A 777Q t C\ 

\j.ZI la (b) 


A A 71 A ( A\ 

U.4 /34 (4J 


0.1713 (3) 0.0763 (14) 




CZ / 


a 1 1 in t c\ 
U.lliy (b) 


A c tic cr\ 

U.j33j (3) 


0.1633 (3) 0.0686 (12) 




win 
Hi / 


a mo/; 


U.3Z4U 


0.1134 


0.082 


* 




CZ5 


A ^C\ 
U.U / / J (D) 


a cone fi\ 
u. jyyo (3 ) 


0.2207 (3) 0.0583 (9) 




HZo 


a i^ti 
U.loil 


U.oUo / 


0.2710 


0.070 


* 




r^7a 
Czy 


a ao/i /; f c.\ 
U.Uo4o (J ) 


U.ooUo (3 ) 


0.2125 (2) 0.0576 (10) 




r^i a 


A 7C7A //;\ 

-(J.252U (0) 


A /Z Q 1 O 

U.o31o (4) 


0.1689(3) 0.0698(11) 






a 7/171 


U.j /ZU 


0.1454 


0.084 


* 




/"'I 1 

C31 


a /ia/;c //;\ 
-(J.4U05 (0) 


U.oylo (4) 


0.1599(4) 0.0813 (14) 




H31 


-0.5183 


0.6711 


0.1314 


0.098 


* 




C32 


-0.3908 (8) 


0.7799 (4) 


0.1935 (4) 0.0892(16) 




H32 


-0.4923 


0.8197 


0.1870 


0.107 


* 




C33 


-0.2279 (8) 


0.8105 (4) 


0.2363 (3) 0.0842 (14) 




H33 


-0.2183 


0.8706 


0.2591 


0.101 


* 




C34 


-0.0785 (6) 


0.7516(3) 


0.2454 (3) 0.0672 (11) 




Atomic displacement parameters 


(A 2 ) 












U u 


U 


t/ 33 


U n 




U 


Cll 


0.0732 (8) 


A 1 1 Q1 /"I 1 \ 


0.0855 (8) 


-0.0194 (8) 


0.0046 (6) 


u.uuv / {<$) 


C12 


0.0834 (9) 


A 1 A 1 T /I A\ 

U.lUlz {lyf) 


0.1193 (11) 


-0.0005 (7) 


-0.0035 (7) 


f\ A/1 C/l /Q\ 

U.U4j4 (y) 


Ol 


0.0376 (13) 


a A/i /:/: /1 t-i 


0.0668(15) 


-0.0018(10) 


0.0037 (10) 


A A1 (\ T\ 

U.U1ZZ ^ YL) 


02 


0.0618 (16) 


A AT OC /I 7\ 

U.UJoJ \iZ) 


0.0630 (15) 


0.0037 (11) 


0.0075 (12) 


A AA7T / 1 1 \ 

U.UU 1 L yVY) 


03 


0.0580 (15) 


A AC 11 /I A\ 

U.Uj 11 ^14J 


0.0526 (13) 


-0.0015 (12) 


0.0095 (11) 


A A AT C (\ ")\ 

U.UU3 J ^ YL) 


04 


0.128 (3) 


A ACQ 


0.122 (3) 


-0.014 (2) 


0.064 (2) 


A AATA (\ Q\ 

U.UUZU \Yy) 


05 


0.0541 (16) 


a a/:q/i /1 7\ 

u.uoy4 (i 1 ) 


0.0616(15) 


0.0174(14) 


-0.0214 (12) 


A A1 7/C ( 1 x\ 

U.U1 /O {yd) 


06 


0.114 (3) 


A 1 C7 

U. 1 JZ ) 


0.114 (3) 


0.059 (2) 


-0.038 (2) 


A A71 /">\ 

U.U / 3 yl) 


Nl 


0.0535 (19) 


A AC7/1 (\ ~l\ 


0.068 (2) 


0.0142(15) 


-0.0163 (15) 


U.U1 1 J {YO) 


C2 


0.0325 (17) 


A A/1 £7 /1 o\ 


0.069 (2) 


-0.0056 (15) 


0.0032 (15) 


A A1 A 7 (\ n\ 
U.U14 / \ Y 1) 


C3 


0.042 (2) 


a a/;a /">\ 
U.UoU ^zj 


0.061 (2) 


0.0008 (17) 


-0.0074(16) 


A AA7C (\ QA 

U.UU / J \Yy) 


C4 


0.053 (2) 


A A/171 /I A\ 

U.U4 / J ^1 y) 


0.0482 (19) 


0.0009 (16) 


-0.0013 (16) 


A AA1C ( 1 C\ 

U.UU3 J \ YO) 


C5 


0.0335 (16) 


A A/1 /;a (\ Q\ 


0.0472 (17) 


-0.0020 (14) 


0.0000 (13) 


A AAA Q (~\ A \ 

U.UUUo (14J 


C6 


0.0365 (18) 


a aiq/; fl 7\ 


0.0544 (19) 


-0.0002 (14) 


-0.0064 (14) 


A AAA/1 (\ C\ 

U.UUU4 {YD) 


C7 


0.046 (2) 


a A/i/;c /1 Q\ 


0.058 (2) 


0.0080 (15) 


-0.0101 (16) 


A A 1 A/1 /1 n\ 

U.U1U4 {Y / ) 


C9 


0.052 (2) 


A A/1A7 fl 0\ 

U.U4UZ ^1 oj 


0.065 (2) 


0.0086 (16) 


-0.0057 (17) 


A A 1 A 1 (\ n\ 
U.U1U 1 {Y 1 ) 


C8 


0.049 (2) 


a A/177 n o\ 


0.056 (2) 


0.0040(15) 


-0.0092 (16) 


A AAI'1 /I f.\ 

U.UU3Z (loj 


CIO 


0.049 (2) 


A A/1 CA fl Q\ 


0.070 (2) 


0.0134(17) 


-0.0114(18) 


A AIIO (\ Q\ 

U.U1 15 {Yy) 


Cll 


0.0438 (19) 


A A/1 1 A t \ 0\ 

U.U41U (,lo) 


0.058 (2) 


0.0047 (15) 


-0.0089 (15) 


A AA I T /I £\ 

— U.UU1 / (loj 


C12 


0.0410 (19) 


A A1 11 '1 c\ 


0.0537 (19) 


0.0006 (13) 


0.0028(14) 


A AA7A (\ Z.\ 

—U.UU /U {yj) 


C13 


0.069 (3) 


a A/in 
U.U4V (1) 


0.056 (2) 


0.0059(18) 


0.0074 (18) 


A A a n /1 o\ 
U.UU1 / {Y(S) 


C14 


0.0392 (19) 


a a/;q /7\ 


0.066 (2) 


0.0027 (19) 


0.0039(16) 


A AA7 

U.UU / (ZJ 


C15 


0.061 (2) 


A ACA /7\ 

0.050 (2) 


0.073 (3) 


-0.0163 (19) 


-0.0029 (19) 


A AA A 

U.UU4 (Z) 


C16 


0.076 (3) 


0.058 (2) 


0.079 (3) 


0.020 (2) 


-0.010(2) 


-0.019 (2) 


C17 


0.071 (3) 


0.060 (2) 


0.060 (2) 


-0.005 (2) 


0.016(2) 


0.006 (2) 


C18 


0.066 (3) 


0.063 (2) 


0.056 (2) 


0.002 (2) 


0.0101 (19) 


-0.001 (2) 


C19 


0.061 (2) 


0.064 (2) 


0.059 (2) 


-0.001 (2) 


0.0131 (18) 


0.0076 (19) 


C20 


0.063 (3) 


0.068 (2) 


0.045 (2) 


0.005 (2) 


0.0067 (18) 


0.0137(19) 
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L-Z 1 


U.UoU (3 J 


U.U /Z (3 ) 


U.UOO (3 ) 


A AAT 

U.UUZ (3 ) 


U.U1Z (Z) 


A A 1 A fO\ 

U.U1U (Z) 


CZZ 


U.l lo (j) 


u.uo9 {3 ) 


A A7Q f1\ 

U.U /o [p ) 


A AAQ n\ 

U.UU3 (3) 


A A 1 ") 1 /"J\ 

U.UZ1 (3 ) 


A AA-J S1\ 

U.UU3 {j ) 


CZo 


A 1 ■} 1 /C\ 

U. 1 j 1 p J 


A AO 1 /A\ 

U.U51 (4) 


A AOC tA\ 

U.Uoj (4 ) 


A A 1 A ( A\ 

u.uiy (4) 


A A/i *r cx\ 
U.U40 yj ) 


U.U1Z (3 ) 




A AOT /T\ 

U.UoJ (3 J 


A AQO //1\ 

u.uys (4) 


a a qa /a\ 
U.UoU (3 ) 


A ATI /"}\ 

U.UZ3 (3 J 


A AT 1 /"}\ 

U.U3 1 (3) 


A A 1 Q /Q\ 

U.U15 (3 ) 


CZD 


A A*r *r /t\ 
U.UOO (3 J 


A A7Q 

U.U /o (3 J 


A ACQ /">\ 

U.U 3 3 (Z J 


A AA/; /")\ 

u.uuo (Z) 


A A A Q /T\ 

U.UUo (Z ) 


A A1 £ <")\ 

u.uio (Z) 


CZo 


A A/C Q 
U.U03 (3 ) 


A AQ/1 

u.uy4 (3 ) 


A A/TO /TX 

U.Uoo (3 J 


A A'">7 f*t\ 

U.UZ / (Z) 


A AT 1 n\ 

U.UZ1 (Z) 


A no. 1 
U.U3 1 (3) 


CZ / 


A ACC /T\ 

U.Uj J (Z ) 


A AO /C 

U.U50 (3 ) 


U.Uol (Z) 


A A 1 /C fO\ 

U.Ulo (Z) 


a a i o/: nn\ 

u.uioo (iy) 


A A 1 f")\ 

U.Ulo (Z ) 


L-Zo 


A A/IT 

U.U4 / (Z) 


A A77 /o\ 
U.U /Z J 


A AC/1 /TA 

U.UD4 (Z ) 


u.uuoz (iy) 


A AAC7 /I /:\ 

U.UUj / (Id) 


A AACO /I Q\ 

U.UUDo (19) 


C29 


A AC 1 

0.051 (2) 


A AT> 

0.072 (3) 


A A /I AA / 1 A A 

U.U49U (19) 


A AA A A /1 fl\ 

U.UU49 (19) 


A AAAO / 1 /Z\ 

U.UUU8 (lo) 


A AAT7 /1 fl\ 

0.0027 (19) 


C30 


0.057 (2) 


0.083 (3) 


0.068 (2) 


0.001 (2) 


-0.0038 (19) 


0.016(2) 


C31 


0.052 (3) 


0.105 (4) 


0.086 (3) 


0.010(3) 


0.000 (2) 


0.030 (3) 


C32 


0.074 (4) 


0.107 (5) 


0.088 (3) 


0.029 (3) 


0.019(3) 


0.023 (3) 


C33 


0.083 (4) 


0.094 (4) 


0.077 (3) 


0.029 (3) 


0.017(3) 


0.001 (3) 


C34 


0.068 (3) 


0.076 (3) 


0.058 (2) 


0.013 (2) 


0.007 (2) 


-0.005 (2) 



Geometric parameters (A, °) 



Cli — C25 


1.750 (5) 


C14 — H14A 


0.9600 


C12 — C34 


1.736 (5) 


C14 — H14B 


0.9600 


Ol — C2 


1.432 (4) 


C14 — H14C 


0.9600 


Ol — Cll 


1 441 f4) 


C15 — H15A 


0.9600 


02 — C13 


1.440 (4) 


C15 — H15B 


0.9600 


02 — C12 


1.442 (4) 


C15 — H15C 


0.9600 


03 — CI 7 


1.342 (5) 


C16 — H16A 


0.9600 


03 — C4 


1.451 (4) 


C16 — H16B 


0.9600 


04 — C17 


1.210 (5) 


C16 — H16C 


0.9600 


05 — C26 


1.332 (4) 


C17 — C18 


1 .463 (6) 


05— Nl 


1.437 (4) 


C18— C19 


1.327 (5) 


06— C26 


1.197 (5) 


C18— H18 


0.9300 


Nl— C8 


1.286 (4) 


C19— C20 


1.461 (6) 


C2— C12 


1.506 (5) 


C19— H19 


0.9300 


C2— C3 


1.520 (5) 


C20— C21 


1.392 (6) 


C2— H2 


0.9800 


C20— C25 


1.394 (6) 


C3— C4 


1.528 (5) 


C21— C22 


1.385 (7) 


C3 — H3A 


0.9700 


C21— H21 


0.9300 


C3— H3B 


0.9700 


C22— C23 


1.368 (8) 


C4— C5 


1.568 (5) 


C22— H22 


0.9300 


C4— H4 


0.9800 


C23— C24 


1.358 (8) 


C5— C12 


1.512(4) 


C23— H23 


0.9300 


C5— C14 


1.523 (5) 


C24— C25 


1.371 (6) 


C5— C6 


1.574 (5) 


C24— H24 


0.9300 


C6— C15 


1.527 (5) 


C26— C27 


1.465 (6) 


C6— Cll 


1.534 (5) 


C27— C28 


1.313 (5) 


C6— C7 


1.540 (5) 


C27— H27 


0.9300 


C7— C8 


1.495 (5) 


C28— C29 


1.462 (5) 


C7 — H7A 


0.9700 


C28— H28 


0.9300 


C7— H7B 


0.9700 


C29— C30 


1.389 (6) 


C9— C10 


1.332 (5) 


C29— C34 


1.394 (6) 


C9— C8 


1.467 (5) 


C30— C31 


1.408 (6) 
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PO pi i /z 

cy — c i o 


1 cnc /c\ 
l.DUD (D) 


c i o c 1 1 


1 SOI (^ i 


CIO — H10 


0.9300 


CH — Hll 


0.9800 


C12 — C13 


1.453 (5) 


C13 — H13A 


0.9700 


C13 — H13B 


0.9700 


PO p. i /"ill 

Cz — <J1 — CI 1 


iiz.y (3) 


C 1 3 — <Jz — C 1 z 


oU.o [A) 


pn p»q a 
CI / — U3 — C4 


US'. 4 (3) 


C26 — 05 — N 1 


1 1 Q 7 p)\ 

113.7 (3) 


PQ \T1 PC 

Cs — JN 1 — OD 


lUy.D (3) 


Ol — Cz — Clz 


1 A*7 *7 /Q ~\ 

107.7 (3) 


p. i po pi 
Ul — Cz — C3 


1 1 1 o {1\ 

lli.y (i ) 


p 1 T pi pQ 

Clz — Cz — C3 


1 A1 £. f}\ 

101.0 (i) 


p. 1 pt n') 

(J 1 — Cz — hlz 


111 1 

111.1 


p 1 T pi tjT 

C 1 Z — Cz — hlz 


111 1 

111.1 


pi PI Til 

C3 — Cz — hlz 


111 1 

111.1 


PO pQ p /I 

Cz — C3 — C4 


1 nc /: /i\ 
105.0 (i) 


PO pQ TTQ A 

Cz — C3 — hi 3 A 


1 1 A <C 

110.0 


P /I PQ TTQ A 

C4 — C 3 — hi 3 A 


1 10.0 


PO pq i ii n 

Cz — C3 — hi 3 B 


110.0 


p /) pQ T TQ TO 

C4 — C3 — H3B 


1 1 A C 

110.6 


TT1 A p -> TT1D 

H3A — C3 — H3B 


108.8 


P-1 p /I pQ 

U3 — C4 — C3 


1 a/: c /i\ 
106.5 (i) 


p,1 p /] pc 

U3 — C4 — CD 


1 An /i /■ q \ 
10y.4 (i) 


PI p /I pc 

C3 — C4 — CD 


in/; i /i\ 
100.2 (i) 


p. 1 p A I I 1 

U3 — C4 — hl4 


111 c 
111.3 


PQ P/| T_T y) 

C3 — C4 — hl4 


111 £ 
1 1 1 .J 


pc p/l I 11 

CD — C4 — rl4 


1 1 1 
1 1 1 .J 


PI PC p 1 A 

Clz — CD — C14 


111 ^ (1\ 
1 13. 5 (i ) 


p i pc p /I 

Clz — CD — C4 


nn i /i\ 
yy.2 (3) 


p 1 yl pc P/1 

C 1 4 — CD — C4 


111 /: n\ 
113.0 (3) 


PI1 pc p/: 

Clz — CD — Co 


1 m c /i\ 
10 /.5 (2) 


p i /i pc p /: 

C 1 4 — CD — Co 


iii 1 n\ 
11.5.1 (3) 


P/l PC / • p. 

C4 — CD — Co 


1 AO A f1\ 

10a. y (3) 


pi f p/T P1 1 

C1D — Co — Cll 


1 nn "7 \ 

ioy. / (3) 


p 1 c p/: p-7 

C1D — CO — C / 


1 AQ 1 
1U5.1 (J ) 


P i i p/: p-7 

CI 1 — Co — C/ 


1 no n /i\ 
105.0 (i) 


P i c p/: pc 

C1D — Co — CD 


i i n /i 
110.4 (3) 


P i i p/: pc 

CI 1 — Co — CD 


1 nn n li \ 
10y. / (i) 


p-7 p/: pc 

C / — Co — CD 


111 n ii \ 
111.0 (3) 


PQ p-7 P/T 

Co — C / — Co 


ill n /"3\ 

in.y (3) 


po P"7 TT*7 A 

C8 — C7 — H7A 


109.2 


C6— C7— H7A 


109.2 


C8— C7— H7B 


109.2 


C6— C7— H7B 


109.2 


H7A — C7 — H7B 


107.9 


CIO— C9— C8 


118.9 (3) 



p q pi inn 
C3U — hl3U 


U.V3UU 


V j 1 — t jZ 


1 .JUJ yo f 


C31 — H31 


0.9300 


C32 — C33 


1.364 (8) 


C32 — H32 


0.9300 


C33 — C34 


1.371 (6) 


C33 — H33 


0.9300 


U1 A A P 1 /I U 1 /ID 

n 1 4 A — C 1 4 ti 1 4B 


1 nn c 

ioy.5 


PC P 1 A Uld/ 1 

C5 — C 1 4 ri 1 4C 


1 nn c 

ioy.5 


ti 1 4 A — C 1 4 H 1 4C 


1 nn c 

ioy.5 


ti 1 4B — C 1 4 — H 1 4C 


1 nn c 

ioy.5 


Co — C 1 J — ti 1 3 A 


1 nn c 

ioy.5 


Co — C 1 J — ti 1 SB 


1 nn c 

ioy.5 


mcA n c ukd 
ti 1 S A — C 1 J — ti 1515 


1 nn c 

ioy.5 


Co — C 1 3 — ti ISC 


1 nn c 

ioy.5 


UK A pic tt | CP 

ti 1 5 A — C 1 J — ti 1 5C 


1 nn c 

ioy.5 


ui cd pic m cp 
ti 1 Z>D — C 1 3 — ti 1 5C 


1 nn c 

ioy.5 


PA P1/; uua 

cy — C 1 0 — ti 1 OA 


1 nn c 

ioy.5 


pn ru ui<td 
cy — C 1 0 — ti 1 OB 


1 nn c 

ioy.5 


U|/A pi£ ui /:n 

H 1 OA — C 1 0 — ti 1 Ohs 


1 nn c 

ioy.5 


pa pi/: uup 
cy — C 1 0 — ti 1 OC 


1 nn c 

ioy.5 


ui/ta pi/; uup 
H 1 OA — C 1 0 — ti 1 oC 


1 nn c 

ioy.5 


UUn pu UUP 

ti 1 oB — C 1 o — ti 1 oC 


1 nn c 

ioy.5 


r\A p 1 "7 p*l 
U4 — CI / — U3 


in a {a \ 
123.4 (4) 


p./i pn pio 
U4 — C 1 / — C 1 5 


c l a \ 
126.5 (4) 


P.1 P 1 "7 PIO 

(J3 — CI / — CI 6 


1 1 n 1 li\ 
110.1 (i) 


pin pio pn 

ciy — cio — ci / 


1 n n i a \ 
121.y (4) 


pin pio uio 
ciy — Cl5 — Hl6 


1 1 n 1 

ny.i 


pn pio uio 
C 1 / — C 1 S ti 1 6 


1 1 A 1 

ny.i 


p 1 o pin pin 
C 1 a — C 1 y — C20 


nc i i a \ 
125.2 (4) 


p 1 o p 1 n uio 

cis — ciy — my 


I 1 "7 A 

I I / .4 


PTn pin uin 

C20 — c i y — ti i y 


1 1 "7 A 
1 1 / .4 


pn pm ptc 
C2 1 — C20 — C25 


1 1 /C //1\ 

116.6 (4) 


pn pm p 1 n 

C2 1 — C20 — c i y 


1 n *7 //i \ 
121./ (4) 


ptc pin pin 
C25 — C20 — c i y 


in /: {A \ 
121.6 (4) 


pii pn pin 
C22 — C2 1 — C20 


1 n n /c\ 
121.0 (5) 


pn pn un 
C22 C2 1 — til 1 


1 1 n c 

ny.5 


p^>n pn un 
C20 — C2 1 — til I 


1 1 n c 

ny.5 


pit pn pn 
C23 — C22 — C2 1 


1 in n /c\ 
120.0 (5) 


pti pn> un> 
C23 — C22 — till 


1 in n 
120.0 


pn pii un 
C2 1 — C22 — till 


1 in n 
120.0 


pn pn pn 
C24 — C23 — C22 


1 in /i /c\ 
120.4 (5) 


pi/i pn mi 
C24 — C23 — tili 


1 1 n o 

1 iy.6 


pt> ni TT^I 

C22 — C23 — H23 


119.8 


C23— C24— C25 


119.8 (5) 


C23— C24— H24 


120.1 


C25— C24— H24 


120.1 


C24— C25— C20 


122.1 (5) 


C24— C25— Cll 


117.9 (4) 
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Pin pn ru 
C 1 U — CV — C 1 o 


ill. i (3) 


po pn ni r 

Co — cy — C 1 0 


1 1 Cl A 

ny.o (3) 


\ti po pn 

JN 1 — to — CV 


I 1 C 1 /"3\ 

II D.2 (3 J 


\T1 PO pi 

JN 1 — to — C / 


120.0 (3 ) 


pn po pi 

cy — Co — C / 


1 1 O 1 \ 

116.1 (3) 


f^a pin pi i 

cy — c i u — c 1 1 


124.5 (3 ) 


po pm n i ii 

cy — c i u — hi i u 


11 /.o 


p| | pi A TTlPi 

CI 1 — C1U — H1U 


11 /.o 


p 1 pii pin 
<J1 — Cll — C1U 


1U4. / (3) 


( \ 1 p|| P/C 

Ul — Cll — Co 


113.2 (3) 


Pin p 1 1 p/c 
C1U — Cll — Co 


11/1 A 

114. U (3) 


( \ l p|| III] 

Ul — Cll — HI 1 


1 AO 1 

105.2 


Pin pii iiii 
C1U — Cll — rll 1 


1 AO 1 

105.2 


p/: P 1 1 ill] 

Co — Cll — rll 1 


1 AO 1 

106.2 


A1 p 1 O P 1 Q 

UZ — C 1 Z — C 1 3 


ca /: 
3V. 0 (2) 


pn po 
UZ — C 1 Z — CZ 


1 1 <C A 

llo.O (3) 


pi i pn pi 
C 1 3 — C 1 Z — CZ 


1 T J A \ 

124.U (3) 


pi pn pc 
UZ — C 1 Z — C J 


1 1 O 1 ii\ 

11 5.1 (3) 


pi i pn pc 
C13 — C1Z — Cj 


125.3 (3) 


po pn pc 
CZ — C1Z — Cj 


1 A1 "7 

103. / (3) 


pi p 1 1 pn 
UZ — C 1 3 — C 1 Z 


CA O 

3V. 5 (2) 


PI p 1 i nn a 

UZ — C 1 3 — H 1 3 A 


I 1 1 o 

II /.5 


pi i pi t u i a a 

vlZ V 1 J 1 1 1 J t\ 


117 8 
1 1 / .5 


02 — CI 3 — H13B 


117.8 


C12 — C13 — H13B 


117.8 


H13A — C13 — H13B 


114.9 


C5 — C14 — H14A 


109.5 


C5 — C14 — H14B 


109.5 


PI /. Pi C "N.T1 P O 

CZo — Uj — JN 1 — Co 


1 /Z.l (4) 


p i 1 Ai p~v pn 
CI 1 — Ul — CZ — C1Z 


— OJ.Z (3) 


pi i p,i pi pi 
CI 1 — Ul — CZ — C3 


4o. / (4 J 


P- 1 pi pQ p /I 

U 1 — CZ — C3 — C4 


— o/.j (3) 


p i i pi pi p/i 
C 1 Z — CZ — C3 — C4 


Zo.U (3 J 


p| n pq p /i pq 

CI / — U3 — C4 — C3 


1/11 A 

— 143.U (3) 


p 1 1 pj Q p A pc 

CI / — <J3 — C4 — CD 


1 AO £. (A \ 
1UZ.0 (4) 


PI pQ p /| PQ 

CZ — C3 — C4 — <J3 


— llo.J (3) 


PI pQ p A PC 

CZ — C 3 — C4 — C J 


A 1 (A \ 

0.1 (4) 


Oil p /i pc pn 
U3 — C4 — CD — C 1 Z 


o/; o li \ 
50.5 (3) 


p Q p /| PC P1 1 

C3 — C4 — C J — C 1 Z 


in o n\ 
-2/. 5 (3) 


p /| PC P 1 /l 

U3 — C4 — C J — C 1 4 


1 A Pi fA\ 

—34.0 (4) 


PQ p /| pc P 1 /I 

C3 — C4 — C J — C 1 4 


i A o /; 
-146.0 (3) 


p /i pc p/: 
U3 — C4 — C J — Co 


1 /: 1 a / 1 \ 
1 0 1 .0 (3) 


PQ p /l pc P/C 

C3 — C4 — C J — Co 


QA A n\ 
54.4 (3) 


PI o PC P/C P1C 

C 1 2 — C5 — Co — C 1 5 


175.6 (3) 


CI 4— C5— C6— C15 


-58.3 (4) 


C4— C5— C6— CI 5 


69.0 (3) 


CI 2— C5— C6— Cll 


54.6 (3) 


CI 4— C5— C6— Cll 


-179.3 (3) 


C4— C5— C6— Cll 


-52.0 (3) 



Pin ptc pi i 
CZU — CZ J — Cl 1 


1 1 n n ( a\ 

ny.y (4) 


p. /"" P1/C pj C 

Uo — CZo — Uj 


1 11 C 

1Z3.J (4) 


p,/: pi/r pn 
Uo — CZo — CZ / 


1 11 A ( A\ 

lZ3.y (4) 


PC P1/T PT7 

U j — CZo — CZ / 


111/; 

llZ.o (4) 


PTO PT7 pi/: 

CZo — CZ / — CZo 


1 1C /I 

1Zj.4 (4) 


POO P17 I I") "7 

CZo — CZ / — HZ / 


117 1 

1 1 /.3 


r-i/ PII I I") "7 

CZo — CZ / — HZ / 


11 /.3 


pii poo p")q 

cz / — czo — czy 


1 ic n f a\ 
IZj. / (4 ) 


PII POO I I -> t) 

CZ / — CZo — HZo 


mi 
1 1 1 .1 


pin poo i no 
CZy — CZo — HZo 


mi 
1 1 / .Z 


pq n pin pi/i 
C3U — CZy — C34 


1 lo.4 (4) 


p q pi pm pi o 

C3U — czy — czo 


in c 
IZl.j (4) 


PQ A pin PIO 

C34 — czy — CZo 


1 11 1 SA\ 

122.1 (4) 


Pin pm p q 1 
CZy — C3U — C3 1 


111 1 

1Z1.1 (p) 


Pin pq n tjia 
CZy — C3U — H3U 


nnc 


pq 1 pin tjia 
C31 — C3U — H3U 


in c 

i iy.j 


PQ1 pQ 1 P1A 

C3Z — C31 — C3U 


nnc sc\ 

ny.j (j) 


PQ1 pQ 1 TJQ 1 

C3Z — C3 1 — 113 1 


1 1A 1 

1ZU.Z 


pin PQ 1 TJQ 1 

C3U — C3 1 — 113 1 


1 1A 1 

1ZU.Z 


PQ Q pQ 1 pQ 1 

C33 — C3Z — C3 1 


1 1A H SZ\ 

1ZU. / (j) 


PQ Q PQ1 TJ11 

C33 — C3Z — H3Z 


1 1 A 

i iy.o 


PQ 1 PQ 1 TJQ 1 

C31 — C3Z — H3Z 


1 1 A /Z 

iiy.o 


CM C\A 


110 4. 


C32 — C33 — H33 


120.3 


C34 — C33 — H33 


120.3 


C33 — C34 — C29 


122.8 (5) 


C33 — C34 — C12 


117.8 (4) 


£29 — C34 — C12 


119.4 (3) 


Ul — C2 — C12 — C13 


o/; n ( A\ 
—50. / (4j 


C3 — C2 — C 1 2 — C 1 3 


1 Cl A I1\ 

133.4 (i) 


(Jl C2 C12 — C3 


/2.0 (i) 


C3 — C2 — C 1 2 — C5 


An a /i \ 
—4 /.4 (3) 


PH PC PIT P.T 

C 14 — C3 — C 1 2 — U2 


IT 1 { A \ 

37.1 (4) 


p/i pc pn p.t 
C4 C3 — C 1 2 — U2 


oi o ii\ 
-63.6 (i) 


p/; pc pn p.i 
C6 — C3 — C 1 2 — U2 


1 £1 A /I \ 

io2.y (3) 


pn pc pn pn 
C 1 4 — C3 — C 1 2 — C 1 3 


1 A Ci /C\ 

— 34. y (5) 


p/i pc pn pit 
C4 C3 — C 1 2 — C 1 3 


1 cc o n\ 
— 133.5 (3) 


p/; pc PIO P1"5 
C6 — C3 — C 1 2 — C 1 3 


A A A f A\ 

yo.y (4) 


p 1 a pc pn pi 
C 14 — C3 — C 1 2 — C2 


lo/.O (3) 


p/i pc pn pi 
C4 C3 — C 1 2 — C2 


40.2 (3) 


p/: pc pn pi 
Co — C3 — C 1 2 — C2 


-0/.1 (3) 


C2 — U 1 2 — C 1 3 — U2 


1 AT £ fT\ 

— 1U2.0 (3 ) 


pc pn p 1 1 p.i 

L-3 — C 1 2 — C 1 3 — U2 


1 AT /I //I \ 

103.4 (4) 


P/1 PT P 1 "7 P/l 

C4 — (_>3 — C 1 7 — 04 


3.8 (6) 


C4— 03— C17— C18 


-174.6(3) 


04— C17— C18— C19 


-5.6 (7) 


03— C17— C18— C19 


172.8 (4) 


C17— C18— C19— C20 


-176.8(4) 


C18— C19— C20— C21 


-22.9 (6) 
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p c p /: p*7 
C 1 z — CD — Co — C / 


CA H t1\ 

—04. / (3) 


P i rif pi /r p~7 

C 1 4 — C j — Co — C / 


01. J (4) 


pi a ( ' z p/: r^n 
C4 — CD — Co — C / 


— 1 /l.z (3) 


p i c r^r r^~i no 

C 1 j — Co — C / — Co 


— OZ.D (4) 


P i i /-i/: p-7 no 

CI 1 — Co — C / — Co 


!)0.1 (4) 


( ' z p/: n no 
CD — CO — C / — Co 


1 lb. 3 (3 ) 


p\c -\T1 f^Q f^Q 

Uj — JN 1 — Co — CV 


— L 1 /.o (3 ) 


Ac XT1 f^Q f^~l 

Uj — JN 1 — Co — C / 


-1.6 (5) 


pin pn Q "\T1 

C1U — CV — Co — JN 1 


1 T3 n (A \ 

— 1 /3.V (4) 


P" 1 /: pn p O XT1 

C 1 0 — Cv — Co — JN 1 


6.7 (6) 


ni a rin pp p-7 

C 1 U — Cv — Co — C / 


y.o (0) 


p 1 /" nn nn P"7 

C 1 0 — CV — Co — C / 


— lOy.o (4) 


P"/: P"7 po mi 

Co — C / — Co — JN 1 


] A1 1 (A \ 

143.3 (4) 


P'/l P"7 po pn 

Co — C / — Co — CV 


AC\ & ( Z\ 

-4U.0 [p) 


r^Q r^n pin pi i 

Co — cy — c i u — c 1 1 


3.5 (6) 


/ • i /c pn pin P11 
C 1 0 — CV — C 1 U — C 1 1 


— 1 / /.I (4) 


p~) ( \ 1 pi 1 pin 
Cz — (Jl — CI 1 — C1U 


1 /0.1 (3) 


P1 pv 1 P 1 1 P/T 

Cz — (J 1 — C 1 1 — Co 


D 1 .4 (4) 


pn p i pi p 1 1 p, 1 

cy — ciu — ci i — <ji 


— lUo.o (4 ) 


po pin pi i p/T 
CV — C 1 U — C 1 1 — CO 


\ Z A SZ\ 

15.4 (5) 


pi e p/T p i i p. 1 

C 1 D — CO — C 1 1 — U 1 


— 166. / (i) 


p-7 p/: pi i p. i 

C / — Co — C 1 1 — U 1 


-7r n /"3\ 

/5.S (3) 


PC p /" P 1 1 Pj 1 

CD — Co — C 1 1 — U 1 


-45.3 (4) 


PK p/; pi i pin 

CI J — Co — Cll — CIU 


ni o i A\ 
/3.6 (4) 


p*7 P/C p 1 1 p 1 n 

C7 — Co — C 1 1 — C 1 0 


-43.8 (4) 


C5— C6— Cll— CIO 


-164.8 (3) 


CI 3— 02— CI 2— C2 


115.8 (4) 


CI 3— 02— CI 2— C5 


-120.1 (4) 


Ol— C2— CI 2— 02 


-156.3 (3) 


C3— C2— CI 2— 02 


83.8 (3) 



C18— C19— C20— C25 154.5 (4) 

C25— C20— C21— C22 0.0 (6) 

C19— C20— C21— C22 177.5 (4) 

C20— C2 1 — C22— C23 -0.2(7) 

C21— C22— C23— C24 -0.5 (8) 

C22— C23— C24— C25 1.4(8) 

C23— C24— C25— C20 - 1 .6 (7) 

C23— C24— C25— Cll -179.0(4) 

C2 1 — C20— C25— C24 0.9 (6) 

C 1 9— C20— C25— C24 - 1 76 . 6 (4) 

C21— C20— C25— Cll 178.3 (3) 

C19— C20— C25— Cll 0.8(5) 

Nl— 05— C26— 06 1.4(7) 

Nl— 05— C26— C27 -177.1 (4) 

06— C26— C27— C28 -172.9 (6) 

05— C26— C27— C28 5.6 (7) 

C26— C27— C28— C29 1 79 .2 (4) 

C27— C28— C29— C30 28.8 (6) 

C27— C28— C29— C34 -149.4 (4) 

C34— C29— C30— C31 -0.6(6) 

C28— C29— C30— C31 -178.9(4) 

C29— C30— C31— C32 0.9 (7) 

C30— C31— C32— C33 -0.6(7) 

C31— C32— C33— C34 0.1 (8) 

C32— C33— C34— C29 0.2 (7) 

C32— C33— C34— C12 179.7 (4) 

C30— C29— C34— C33 0.1 (6) 

C28— C29— C34— C33 178.4 (4) 

C30— C29— C34— C12 -179.5 (3) 

C28— C29— C34— C12 -1-2(6) 
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